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-/k^y, t'X ( 3-yyn^y;l/-4-h h'ndry-6-X^7U7x^;k -3, 
4-^tHn^>/7i-;M^^ > 1- [1- (4-bh'n^ix7x-;U) 4V7uZ)l> 
] -4- [ 1 , l -fx (4-t Fn^f-/7i-/K xfvH ^ytfy, 7xy-/k m 
- ?vy-7k p - ? uy-;w* Jta^ yv/-^i:'»7iyHHw^7 y y$t-£ 

[0053] 

<IW64« (B) > 

(B) jRfl-fcl/Ctt. fig*, ft ! |y»EaV'^NK*W6i0B4SiJtLT^»<Ot,«W 

^'7y^^ y^S^^jWOjlfWflfcLTas fx (^/7nh';WW^H y'7V> 
?y. fx (p-h;nyx;l/*^W : J7Y*?y. f x ( 1 , l - W f-;!/Xf-;UX 
;l^*-^> y'Ty'y^y, fx (y?n>v*y.;l/X;kt;r:/H VTV*5V. fx (2, 
4-i/'y^7x^;k01/*^;k i/'r/^^yfiiW^i. 
[0054] 

-K (4~y h^/7x-/H 7x-W~ F-7i f 'J 7;Wn^?>'^/^^ f 

v fx (p-tert-yf^7i-;H 3-F-^Ah»;7;k+ny?yx/kfc*-->- 
, NU 7xx;l/X;I/ifcx^ M^l^uy^yx^jfc^-K (4-y hdfi/7xx;l/ 
) i/'7 i-;WW-7A h 'J 7 ^yxwv h , (4-^f;l^7x-;H y* 
7 x ~)l-xn<-fc — <7 a J i~ 7 ;P:t n 7" ? y x;kfc K (p-tert- 7"f-;P7 x - 

)V) y'7i-;«W-7A h ^^n^^^W^-f, y'7i-;W-K-7A 
;-f7)V$uy*>yX)Vts%—Y, fX (p-tert-yf^x-^) 3-h'">7^ 

y-?-7;l/:*o7*:$>yx;kfc*-k t> U 7x-;kx;l/*-7Ayi-7/kto7'yyx;U* 
b^Wfeiis . £ft£>tf9&a>t'*> 7 •y*(bT;H i ;ux;i^ ylM *y *7-t y k 

[0055] 

:t^y2*X;kfc*-H^^0JkLTWU «- (*f7k*/l^^;kt* W Sy ) - 
7x^Tfh-hU;k a - (^fWM^^WS^) -p -^Ky7i^ 

;ur-feh-bU;k a - ( b ^yi^u^^/ux)^-^^^^ $y ) ■ 7i^rt 
h-HJ;k a - ( bU7;l/^-nyf-;l-x;l/*^;^dfW 57 ) -p-^Ky7i- 
;kTfh-M);k a - (Xf-^XJl/*-;^^ M 5 y ) - P - y h^f y7x-;l/T-te 

b-hU;k a - (ratVPx^k^i^W §y) -p-y^-;P7x~;P7f h-h 
>j;k a - (^WW-W^HSy) -p-ya*7xx/i/r-feh~h'J7k5:k" 

x^T-fe h U;k)%i£ Uv 
[0056] 

( b > &ft<mmmz, (a-d js^siv/ifcu; (a-2) j&k oojumhz 

*tU 1~2 0«W, ff4L<tt2~10»*kS*iS. JbiBttHJ: U fcW^t 

SStt*«fiT-t 4 JSH k * & & . 

[0057] 

sit**?**. 
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5y£fV\ ^com2l5^m3mr5>cofiJi:LT(i, Mjyf-/!/r$y. ^*xf-/U7S 

y, h yxf-;i/7sy, i/'-n--yntvi/7$y, t-y-n-rntvi/rsy, sy^y 

X j> J ~)VT 5 ><7) i -5 3 fflCDVi] J ~fV7 5 y £ Lv>. 

iftfett, (A - l ) maXlf/ttzte (A-2) 00«MWc»L-C. Mil 
o. 01-5. o«*aw«Hrffl^feft*. 

[0058] 

4J6, lute (C) jR#fc«E£CJ;SJS«£fc£K^ *fcWV-V*R, 

*&tt**>i*Li:«>BW , e, s (d) mtthx, ^mtDV-tfym.mxn 
ii^ffl-rs £ t fc r# § u i wmhh* c: t hx-t h . 

#$W;k#yBfc LTte, Witf, vovl, yxyK, yyrJ'H a^^B. £A# 
yy^dfyK5&L<«-eosKi*tUT{4s yvs, y yssy - n - wx^f* 

> yyiSv^x-^xXT^t^UyKXa^n^^x^f-^id^**, 
yffis *^*>-BWf;i/x^f;k *y*ygt- y - n - y^x^f-zk 7i-W 

*X7 -f yK&tx^-ix^eoxX'r^J: 5%W&iktfm?t>ti. ztibco^xmiz*** 

(D)JfciHi, (A-l) Jft#8J:tf/*Jtett (A- 2) A^-iooiumsoo. 0 
1-5. 0«W«M^T«V^jl4. 
[0059] 

s m i m&mmi- /timmfmmmmM&mt * sum- & fc» wftwwuB 
yayisitflj&t'&as:, sanaaa* attar**. 

[0060] 

<*WWB> 

Mfofflk LXli, r-7 , fn57hk T-febv, ^f-;Uxf-^by, v^n^i?- 
yy„ ^fMvrs^hy, 2-A.r^yy^t'cri^hy^, x^ yy/ya-.^ 
, xf-yyyyn-y^yT-feT— k xxfvy/ya^k yx^-yyyy n-A^ 
yr-fef— k rntk^'yn-iK ynt'yyyy n-ykeyr-fef- h , yney 
y^yn-^y^^x-r^r-fer-h (pgmea) n yyoeyyyy 3-/k 
xte yr o tf y y y y a y r -t-r— h ^ y y f-;ux— f ^ . t y xf^x-f^ 
s ty7'nt;i'X-f/k tyy'f-^x—f^Xii^y^x^x-f-^fc'co^ttryu 
3-;l/^tf*<a»Wtt*, yW^ipWSx-f^, ?imxf-;l/, ILStx 
fvk iffity^k B®x?-;k BB7"f;k ttut'yi^fyk tvi/tyigxfvk y 
h y/o ttfyffiy fvk x h^yTn tf:*yi?xf-/l/& fcf^xy r^MIS: ftilfJ 

Xb£\\ 
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[0061] 

«r*$, mmtWi-smwmmf&mcoiMmmmmTte, (a- i ) &»stfe§fl? 
jwat*i-*W4HHii'd*fc ( b ) K^aw&#oj8afeit*tt««!fti. *s«ti>* (a-2 

iBAM fc ffiSfcffl v £ fc * . 
Wi HV # 9 'v t F n4f i/^ f-l/ yffiBI^OT^ >J "T^ttSO! , -f 7 h * 

aBSHt#*8*4 £ fc h-CZ . fgfltMfc LT4HF*5 0 0Ja±?7x/-Jm*iH£fc 

[0062] 
[MS] 

w mSK<iO«H-CStSt* £ fc . ffi L < H 1 0 0~ 5 0 0 n moaKHT* * . 
[0063] 

tmiizm&w-yffli, m-t^zm.mft. m^hvvxvkm, math 

£fc* { T££. 

[0064] 

s XWJV777 Vyy rmt^iTM^m^h^kifX'^^. 

[0065] 

Witf, ±IB^W#JO^JSM-fW^7#fi^fflttfiSt)$rfflvV UV^77rSti 
0 «M fc W*« *£\ OToatfc LT ff o Z fc *t"C* 6 . 

aim£ttJ:fc:, ^JSK-ftU7"7ffW^ffl^!i)fc^fy^-*fc'TM 

}pU 8 0-1 5 0 o C. #i L<&9 0~1 5 0^Sg^T"t'7 , !J^-?£4 0-l 
2 01MS, ff*U<ll6 0~9 0f«BltU £*lfcBffltf>v;i:W-y*fl-l,T, *fc 
BSWci'h BiTCWfcRftLfc:«, 8 0~15 0W)fi«*frT\ PEB (»#«Jd3& 
) 5:4 0-1 2 OffflU ffiL<B6 0~9 OfMBBW. JJCV^£*1*TA'* UKfliiBL 
flUffO. 1-1 0Mi%rh5^f-;l-ry ; E^'!7At Ho^^H7k^M^ffl^TII« 

«fc^K£ft7-7W4ffMffl*M!afc^t(i. tt^£ftlil^O£MffijkJR 
&l£it££fcfcT"£l>„ 
[0066] 

mmmmmvm. mmmmmm* x%tizk->zwj:*) , -utwsjg-r 

WBBWttBraSGWH-fiCfc*^**. «*tf. KrF, ArF, EUV ( 

Extreme Ultraviolet : fc&B 1 3 . 5nm) , XK& 

traw^^u. . jjEL*: ( a- i ) xa ( a- 2 ) fc ( b ) fffi&m*istjmm& 
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WmsT&&b*tZl,±. KrF, ArFt-fiL EUV, xm: k'^-ftli>1iffllzBM% 
[0067] 
[0068] 

7 Mmmmm.m ? * 7 - Mt*ia*tfipt i/o * * **, 
»Mff*u>. *B^^»fias«i»A*ifeB. A«w)Risat<«»Aaifi (Hit*, a 

A3s #3MHTfct £«J:'3*lffi*!fflt*iBteJ:V/ifca*A'>It4fi'A«t«A.i-S 
[0069] 

5. 0X10 13 -1. 0X1 0 16 3:t/cm 2 T&£<rk#M3T'*Ds 1. OxlO 14 
-5. Ox 1 0^>MSL/cmn'$)&ZkiiW&l\\ 
[0070] 

[0071] 

<&mmm> 

•ffcStfVfflS&flcfcfcl, 5 if* 4 LW vStt-MSk LT<i„ i D#?4 L< 
[0072] 

»*«SfcKM3-t4*ffi<i. «Ffc*JIS3iv*\ Witt. fffi^ft3*ifcfflffiStt£* 

± o«ahtaw-rs*i6<oJ5*», ^mtmtk^^mzt^xmm&^ktfx-* 

[0073] 

^&bue& w%<ki>±mmmi-;wmmmm£^^h7*s-)\,mmm 
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*ymkwatzwm& mms. mm&&$) *fc«»iSMcj:*is^ ( 

[0074] 

wattti^-c^o, HRKRis&tsifctt'c&'Sfv^, -flaws, ia*«wwc 

[0075] 

nsm < , ij^m^wmx&mmmm § £ t & . 

[0076] 

s. 

* < t & watwa* a ; t awe* & . 

[0077] 

*^^^S-ft^i)c7)iWJkLTii, f-^V7*h=3fyF (Ti(0-nBu) 4 ) s i/Jla-VJ* 
rn^yF (Zr(0-nPr) 4 ) , T^S-^Ay'hdf i" H (Al(0-nBu) 3 ) . ^^7"7'h^v 
K (Nb(0-nBu) 6 ) . j/'Jny-f h5*N3fj/K (Si(0-Me) 4 ) , *<7^X}^j/K (B(0-E 
t) 3 ) W&KTfra* U ; U ^ 5/^9 ^ (MeSi (0-Me) 3 ) , yxf- 

;^'Xhdfxv-5> (Et 2 Si(0-Et) 2 ) 2miAh<^T)V=t^^)V%^-fh±m7}Va 

3*^ H ; 5y^-hMV7°D^^H (Ln(0-iPr) 3 ) s 4 v hU^-M yrn^dfv H 
(Y(0-iPr) 3 )^)*Jja^JK<0^:Rr;P3dfi/H« ; BaTi(0R) I ^i:'<7)^7';UT^3^>' 

[0078] 

±IB^JR7;P3=3fxHffl<?)flfit. g^7^3*^h*8fc^4tf>*£»U at 
jWfc***«fc <£ fcili 7*3* is F V^a «77P3* 5/ H 

ST. f^yrh^xH-fF^V- (C 4 H 9 0[Ti(0C 4 H 9 ) 2 0] 4 C 4 H 9 ) g&fflifcbHfft 
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[0079] 

%t>&. mmmmcoKmmtmm. fr^Mmmizx^xmmzwz&m&zzit 
ii. S£nA>h (coci 2 ) ^^JR»D^y-fbife. f-^^^^vr-fef-^r-fef— 

h (Ti0(CH 3 C0CH 2 C00)) 2 ) , "<>-j?jiJ\,tf-}l& (Fe(C0) 5 ) m<K±W,% 
[0080] 

[0081] 

x?/-/K 7n^7-/K / v J rtf->\ / V7"?>\ ^y-fe>^£Wt:\ 

- 1 0 0 mM ( 5 'J Wffig.mMX'& h . 
[0082] 

. JJEIS (a) cofg, mi<ii. S6(CJ^AIM^IlK0l»*ttT-7fefl, 
llifc»*Sn^J(Mfc^taiI*^tT*JRBMt»JH*®J^6nS (b) fcffd. 

[0083] 

«I8(a' ) fcffW 9IS»vciMEIfi (b) Srffd. 

^§xs ( a ■ ) *j it;is ( b ) srsstji m-tz. 1 1 ± o . ^jumwi 

IS(a) ifctt ( a ' ) 05ft, IS ( b ) *ff 1 1 1 ffl, # 

*U<ttlOBUH±, Sfetff*L<tt. 20ElJSl±«"5jgLT?T'5ii:fcJ:f3, 8£± 

wi «)JP , AWft^Bi^sfflt*} ± ummmcomwrn y&usuzxnxmwt&z. 

tifiXIbl. 
[0084] 
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sfui&jgiMbft«i»£&<®jrc-£s. zzx\ ±mmmmmmz^?v-?\-*i< 
myrzhu-AcoiffrnmmmxmMtt-? 4 z t&x'Z & . 1 im ?>v 
yiwmkTtczm^h t. \W9 i 60n mm.<r)m&<nnmz mmn-f 

8ifcbT»6. *fc^ey3-hfttfflv>T4IOBHHMI*»*«f*««^ll, fflv>4 
[0085] 

«ft-&^j:wriifl:^«**irf«WH (»») sfflv^tiv^. ^s^-ftnt^M 

»tSA«BMI3ftll t«±, 4»A»S*M/Aa»^bfta^Jlfc**iiS . 
LXUSgta-fefrT *j(WCt» J < . < 3 ) «{^»^SK^*(^fcL-Cv^g5 
[0086] 

AKft^*£tri^fc££S#S#«fc£»fc LTIi, Wfl-*6AIW:£»fci:t>fc; 

-khitt tit . ^«ft-d*0*T»tov»T feWfcWRW:S»«:V\ 
[0087] 

WitfJar*>J: a ***Hfc#**JlJ^S £ fc tfX'% 4 . 
&tf , 'jx?-yy&J:\ 

ifc. PDDA (^U^f-^^T'J^ry^-^A^n?^ H) s rf?'Jxf-yy^S 

*yizttix7-*ymzwmmi-i z t *«ts mKtm&it&tti z t *» 

T"#4. 

Sat. t':=./l/77t-:?-/k df'Jt-^7x/-;k jK'J7?U;^ sKU^^^'J 
/HL jK'J (2-t Hn*xX?-;M:??'jy-M . ftSVXi^U ?)V9 5 yfiL zKJ 
-fe'jy, 75n-x, rmSyg^irH'. »«Sii4**l/4dl^l3H»a^JBt*ia«»* 

[0088] 

*fctt*;WMf5'/«) £WU ifcMT (2 5 <> C) tfcV»TH*«>tt« , eft*t«>S 
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[0089] 

;ti^*lHI^«i. *t«St^K«3lv«l»S»jS$-t5fcftWltfi|jt4J-i: LT 
[0090] 

(2) «S£|$£l,fc«.. $^t@*^W$:^*LT^JB@E-(b!ft*^4»^l>^JiK-f»i- 

AiawHir*-/'fli3B*tii4. (4) mtmwmzm^ t 

[0091] 

5X7, *yv»fL ttfb. &ifc»&&tffi*6gi3i*4'ft< b fc-WaJeaaSsTfi 

H*aw**i*:fisstts M^unmfe. x??**^. 

*Bo^«*S*fflV^T, ±IS ( 2) Wi^Hillttli)^, JJE ( 3 ) <0*£fci& 

jje (4) ttjvvc, «ikffl*as*r*^t:»*-t&*iSfcLt{is Htttgra, 

[0092] 

* . «sb&*i8 t fin* h mmft?ft or&mkircbSLW 
tt(=J5Etft^?L^^rr-ST ; e;i-7rx«<o^K«S*«?*i-&. 

T£ h . 
[0093] 
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[0094] 

mm.wm7yxvm%m^&^m77X-?wm<7)Em. i. 33-6 

6 . 5 P a (10-50 mtorr) % ft 4 L<li 1 3 . 3-2 6. 6 P a (100-200 mtorr) X" 

it<(i 10-50 wct> &zk it* * . * fc , itssir 5 ^xmoimiiitt 

fm&mi, m^Th*), #4u<«- 3 0-300^*0, s^t»SL<tso~i 
txrccj&o, *t»ff4 txwtsii ( 5-4 o°o -cfcs. KRT-^xvsaatfflv^r 

5X"?H®i. ^KH^Sft-f „ ffli.fcf, ■tf-^X'WttlS (South Bay Technology, USA 
) C9PE-2000 75^VXyJff- (Plasma etcher) &k*£ffl^&.r k#T# 5 . 
[0095] 

S4. ffitf, 3j-V>«flSWWW>ffi^tt, ^E~13. 3Pa (lOOmTorr) WKffirt 
, &4L<{il 3 3. 3-1 3333. 3 P a (0.1-100torr) 0«Hl*rC*&.r fc*** 

ss. j^aasji. sa~6oo°ct'*o, S4L<{2^a~4oo*ck-t&.rk# { rs 

6. 

[0096] 
[0097] 

«BftfefflV^4»ftO»l«*frt LT«, ^fMWTl 0 0-1 00 0°C, 
#4tX!i:3 0 0-5 0 0°CT\ 3 0IMWWH, ff*L<ttl-~6 0affltt64£fc* f 
*?4LK Si^xyN-^k-cO^L^-tV^llftSW^fflV^V^^, ilft^tt 

[0098] 

«Wl-C*ft*IWfc^*lOJi«4, WitfiR+HRjum," »i L<(i 1 0 0-5 0 0 
[0099] 
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%imb-*iz.ttf-ez&. mux. im^j ym&tift&Mt. y<rmm\ 

nm-fam, # 4 L< \i3 0 0-5 0 0 nm, mZlil nm— l^m, #?4L<{±1 0 
0~5 0 0 nm<7)$§Mb~t&Zk , ¥X"&&. 
[0100] 

[0101] 

^SflCtJfti-^yflflti. «^£6^4ftJi^Lft^&#f«.^iSBMk«r^yfll 

ft. &m^+jffi&mm-&m-\vhz>mi, wskmf>wmm»&M£& 

[0102] 

tifl4ft{4*«/^Ji^b*a^i*^*€$tift gea^ttw^t Lx#i>.r t#x-# 

WmizR^hZtifiX'th. 4ft. ^Bflti^-f-y^cOSjinxhfi. fl&«#8;k it 

m ixw i < is^ftft , ^«*^^x*n^-^5/^xA^ifflet,^raHffiE» k 

[0103] 
[0104] 

iftJEfflS<X*i fcWWFCS*. #fc 1 0-2 0 nmt-f XT^-WLSftft®^ 

y^4ft«3— f <t >77 4)\sJ*t LT t^HT-ftl). 
[0105] 

4ft, rwy r^(r>tmwtmm\t. m^x^Km^m^-ixcomi^-th 
ftj6. m<r>m&^*><?>m&&^ftifc%i^m£mzmmx%z>. 4ft. 

W ■ 3B*W»tt*tf#-r*i ttfiX'% , ftj«*«8bJ<tt*Hk LTJi£;ffli>i$#T*# £ . 
[0106] 

i><nX'li%^. 
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[0107] 



iJE«J£fc:*3Vvts SflgUiTIE [-£8] t^-mm^&SOTTOH^S 0 
0 OnMftTWkit-^faX-fo 0, ^jt^Wm/ntS? 5/2 5 T'£>l>. 
«Ug2(iTIB J rS^m*f5^&6*M¥iW*8 0 0 0 (GifiMHP&lUbk 
*T»9, -fb^4'«m/ / n(S7 5/2 5 
* . i£f$£2'J 1 [-(El 0 ] tSrfft'dWT* h . 
[0108] 




mtiaffl : DMAc ( V* *)V7*l Y T 5 F ) 5 . 4 2 WSgjS 
?§#J:PGMEA 7 3 




[0109] 
[£9] 




0 



[0110] 
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j — y. o o 

/ \ n ii 




[0111] 

4-r 8 a y+msy a -stjxjsm±K-. m-kwmm&j mmmmtm i 

h-ya-hatJ; OMfliL, 9 0°C. 9 O^O^ftTr U<-? IXMM5 0 0 nmtl 
Kr Fl^y7l/- fM^CanonaSFPA-3000EX3 (NA 0. 6, ffO. 6 5)£ffl 

1 10"C, 9 0#^#T*^Xh-<-^ (PEB) fcfr?fc« s 2. 38»fi%rK5 
^ wry*-*; At Ha* v K*«8£fflvvt; 6 o»f«ts; i: fci ot, 54 y 
r>Hx^ (l&s) ^^->fe»*L-c«a*#fc. 

$ 4 O 0 nm«7-( yffijtfc Lfc. 

2 5 0nmL&SW^^\ 54 : 54 >falS0§= 1 : 1 <DhmXi% htltl t 
#W^3KMiil 5mJ/cm2 t'fc-sfc. 

[0112] 

m^n^tz (10W, 23.9Pa (180mTorrh 10#Pe3) . 

&V>t\ C«7)M$rl Om lcO-f-^-^Ay^V^y'hdf^F (Ti(0-nBu) 4 ) ^Jg (a. 
T^lOOmM) fc2#BRS8tUitt, lOmlW^r^Vtl^BHHIU Sfet5ml 

KSWftffj tv>3) £2 0111119511*:. 

iJCV^-C. ;<OSESS*7 , 5XV«HL BOW, 23.9Pa(180nTorrh 2B#RS) , ^Sg|5^ 

#4^!t^y«Ji#c7)-SI!^<7)SS«^mMmS:0 1 fciRt. El 1 fc^Siii J; a 
t, fc^flfc-JVffijifWa, »iJ-JK*Lfc#, ffiWR+nm, H2 0 0nm^^J:|B|t 

[0113] 
(HIM 2) 

113 10OI»g|5 

»«43W2 2. 7 6«t« 

0. 9 3|fMg|S 

^>WlJ : 7 x ^;k*x* >i? 0.281 MSM 

mm : b l)x? y~;l/T 5 V 0.26 3ftM^ 

ffifl : ?LKxf-;P (EL) 7 3 OJCfiglS 

ifiaRteBvi-c, «3iiTiE [fti 1] T^-tm&mi^^tw&m^M 1 
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0 0 0 0 nUhft^mtizyilTk >0 , -ft^+cO 1 /ra/nli63/24/ 1 3 (#{4* 
)V%) X'hh. 

Bi^«J2«TIE [ftl 2] 9s HfgMBiiTfE [ftl 3 ] 

[0114] 

[•flan 



[0115] 
[ftl2] 



[0116] 
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